Altered oral bioavailability and pharmacokinetics of P-glycoprotein substrates by coadministration of biochanin A.
Effects of coadministration of dietary supplement biochanin A (BA) on the pharmacokinetics of three P-glycoprotein substrates, paclitaxel, digoxin, and fexofenadine, were investigated in rats. With BA coadministration, the oral bioavailability and peak plasma concentration were markedly increased by 3.77- and 2.04-fold for paclitaxel, 1.75- and 1.71-fold for digoxin, but were reduced by 0.694- and 0.429-fold for fexofenadine, respectively. Paclitaxel is a Pgp and CYP3A substrate, the drastic increase in systemic exposure may be attributed to the synergistic inhibition of Pgp and CYP3A by BA in the intestine. Digoxin is a substrate for Pgp, CYP3A, and Oatp2. BA may suboptimally inhibit Pgp and CYP3A, resulting in a moderate increase in oral bioavailability of digoxin. Fexofenadine is a substrate for Pgp, Oatp1, Oatp2, and Oatp3. BA appears to preferentially inhibit Oatp3 over Pgp in the intestine, leading to the decreased oral absorption of fexofenadine. No significant changes in mean residence time and terminal half-life were observed for all drugs, suggesting a negligible effect of BA on their hepatic/renal elimination. These findings demonstrate the importance of interplay among uptake/efflux transporters and metabolizing enzymes. The enhanced oral absorption by BA coadministration may be exploited to improve oral bioavailability of Pgp and CYP3A substrate compounds.